Regulation of skeletal muscle myofibrillar protein degradation: relationships to fatigue and exercise.
1. Exercise results in large alterations in cellular metabolic homeostasis and protein turnovers. Exhaustive exercise (as well as starvation, dystrophy, motor nerve disease) results in myofibrillar degradation and has been associated with the decreased force generating capabilities of muscle at fatigue. 2. Complete protein degradation is accomplished by the combined actions of non-lysosomal and lysosomal proteases and the initial breakdown of myofibrillar protein appears to be non-lysosomal mediated. 3. Current evidence suggests that covalent modification (mixed-function oxidation, formation of mixed disulfides, oxidation of methionine residues and phosphorylation) of proteins may mark them for degradation by rendering them more susceptible to proteolytic attack. 4. The rate of covalent modification can be controlled by the level of stabilizing and destabilizing ligands and by factors affecting the activity of the marking reaction. 5. The activities of individual proteases may be controlled by activators and inhibitors. 6. It is suggested that the large alterations in metabolism (hormonal profiles, energy status, redox status and Ca2+ levels) which accompany exercise serve to activate specific proteases and/or induce covalent modifications which mark specific myofibrillar proteins for subsequent proteolytic attack.